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DETAILED ACTION 

This is in response to application filed on 09/21/2001 in which claims 1-21 are presented for 
examination. 

1. Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basis 
for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on sale in this 
country, more than one year prior to the date of application for patent in the United States. 

2. Claims 1-7 and 9-21 are rejected under 35 U.S.C. 102(b) as being anticipated by Ofek (U.S 
6044444). 

Regarding claim 1, Ofek discloses: a method for synchronizing a plurality of data images 
in a compute system, the plurality of data images including a primary image and at least one 
secondary image, the method comprising: 

receiving a write request from a host computer at a primary image site and at a 
secondary image site (col. 18, lines 12-47, Ofek); 

writing to the primary image at the primary image site and attempting to write to 
the at least one secondary linage at the at least one secondary image site (col. 24, lines 53-63, 
Ofek); and 

in the event the write attempt to the at least one secondary image falls, creating a 
fracture log at the primary image site which is representative of changed regions in the primary 
image at the primary image site, whereby the log can be used to synchronize the primary image 
and the secondary image (col. 24, lines 53 to col. 25, lines 33, Ofek). 
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Regarding claim 12, Ofek discloses: a computer system for maintaining a plurality of data 
images in the computer system, the plurality of data images including a primary image and at 
least one secondary image, the computer system comprising: non-volatile storage for storing at 
least the primary image (col. 9, lines 42-57, Ofek); a network interface for accessing the at least 
one secondary image (col. 11, lines 55 to col. 12, lines 5, Ofek); 

Logic for creating a fracture log which identifies changed regions in the primary image 
effected as a result of a write to the primary image, and for creating the fracture log only if a 
write request to a primary image and at least one secondary image fails with respect to the 
secondary image failure (col. 24, lines 53 to col. 25, lines 33, Ofek); 

write logic for writing to the primary image and to the at least one secondary image to 
maintain the primary image and the at least one secondary image synchronized, and for writing 
to the at least one secondary image based on the contents of the fracture log upon the failure of a 
write request to the at least one secondary image (col. 26, lines 54 to col. 27, liens 20, Ofek). 

Regarding claims 2 and 13, all the limitations of these claims have been noted in the 
rejection of claims 1 and 12 above, respectively. In addition, Ofek discloses: wherein said 
fracture log comprises a bitmap identifying the changed regions on at least one disk that has been 
written to (col. 1 7, lines 2 1 -45, Ofek). 

Regarding claim 3, all the limitations of this claim have been noted in the rejection of 
claim 1 above. In addition, Ofek discloses: conducted in synchronous mirroring operations (col. 
21, lines 27-43, Ofek). 

Regarding claim 4, all the limitations of this claim have been noted in the rejection of claim 1 
above. In addition, Ofek discloses: further comprising simultaneously updating the primary image at the 
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primary image site and the at least one secondary image at the at least one secondary image site in 
response to a write request, and communicating to the host that the update to the primary image at the 
primary image site and the at least one secondary image at the at least one secondary image site is 
complete, whereby the fracture log is not created (col. 17, lines 20-45, Ofek). 

Regarding claim 5, all the limitations of this claim have been noted in the rejection of 
claim 1 above. In addition, Ofek discloses: wherein: the write request to the at least one 
secondary image site fails (col. 24, lines 25-63, Ofek); the fracture log representative of changed 
regions is created at the primary image site and is representative of changed regions in the image 
at the primary image site; and the fracture log at the primary image site is used to effect writing 
to the at least one secondary image at the at least one secondary image site when it becomes 
possible to write to the at least one secondary image site, to ensure that the images at the primary 
image site and at the at least one secondary image site are synchronized (col. 26, lines 29 to col. 
27, lines 20, Ofek). 

Regarding claims 6 and 16, all the limitations of these claims have been noted in the 
rejection of claims 1 and 12 above, respectively. In addition, Ofek discloses: further comprising 
erasing the fracture log once writing to the at least one secondary image occurs (col. 33, lines 65 
to col. 34, lines 3, Ofek). 

Regarding claim 14, all the limitations of this claim have been noted in the rejection of 
claim 12 above. In addition, Ofek discloses: wherein said logic for creating a fracture log is 
located at a primary image site in which the primary image is maintained, and said write logic is 
configured for updating the primary image at the primary image site and the at least one 
secondary image at least one secondary image site, and for communicating to a host issuing the 
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write request that the update to the primary image at the primary image site, and the at least one 
secondary image at the at least one secondary image site is complete (col. 17, lines 20-45, Ofek). 

Regarding claims 7 and 17, all the limitations of these claims have been noted in the rejection of 
claims 5 and 14 above, respectively. In addition, Ofek discloses: further comprising erasing the fracture 
log once writing to the primary image and to the at least one secondary image occurs (col. 34, lines 4-24, 
Ofek). 

Regarding claims 9 and 19, all the limitations of these claims have been noted in the 
rejection of claims 1 and 12 above, respectively. In addition, Ofek discloses: wherein said 
primary image site and said secondary image site comprise storage arrays (col. 11, lines 27-44, 
Ofek). 

Regarding claims 1 0 and 20, all the limitations of these claims have been noted in the 
rejection of claims 1 and 12 above, respectively. In addition, Ofek discloses: wherein said host 
computer is a server (col. 7, lines 17-37, Ofek), connected through a network comprising a 
plurality of storage arrays comprised of multiple storage disks, for controlling the operation of 
the storage arrays (col. 11, lines 27-44, Ofek). 

Regarding claims 1 1 and 21, all the limitations of these claims have been noted in the 
rejection of claims 1 and 12 above, respectively. In addition, Ofek discloses: wherein said 
synchronizing of data images at the primary image site and at the secondary image site is 
conducted to allow the computer system to operate in the event one of the primary image sites 
and the secondary image site falls (col. 26, lines 54 to col. 27, lines 5, Ofek). 

Regarding claim 15, all the limitations of this claim have been noted in the rejection of 
claim 12 above. In addition, Ofek discloses: wherein the write logic is configured for using a 
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created fracture log, in the event of a failure upon a write request to write to the at least one 
secondary image, to write the same changes to the at least one secondary image upon the ability 
to write being restored, as previously written to the primary image to ensure synchronization 
between the primary image and the at least one secondary image (col. 22, lines 59 to col. 23, 
lines 19,Ofek). 

Regarding claim 18, all the limitations of this claim have been noted in the rejection of 
claim 14 above. In addition, Ofek discloses: further comprising: a write intent log in the primary 
image for identifying regions in the primary image possibly affected by a write request 
irrespective of whether there was a possible failure to write to the primary image in response to a 
write request (col. 34, lines 25-59, Ofek); and said write logic further configured for writing to 
the secondary image the blocks in the primary image identified by the write intent log as possibly 
being affected upon the ability to write to the primary image being restored to normal operation 
(col 30, lines 65 to col. 3 1 , lines 9, Ofek). 

3. Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness rejections set 
forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 102 
of this title, if the differences between the subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made to a person having ordinary skill in the art 
to which said subject matter pertains. Patentability shall not be negatived by the manner in which the invention was made. 

4. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ofek (U.S 

6044444) in view of Yanai et al. (U.S 5742792) (Yanai). 

Regarding claim 8, all the limitations of this claim have been noted in the rejection of 
claim 4 above. However, Ofek didn't discloses: wherein the write request falls at the primary 



Application/Control Number: 09/960,713 Page 7 

Art Unit: 2171 

image site, and further comprising creating a write intent log which identifiers blocks at the 
primary image site to which writing may have occurred, for writing of the identified blocks, to at 
least one secondary image, when writing to the primary image site is restored, and in the event 
writing to the at least one secondary image is not possible, for creating said fracture log at the 
primary image site for effecting said write request on the at least one secondary image when 
writing to the at least one secondary image is restored. On the other hand, Yanai discloses: 
wherein the write request falls at the primary image site, and further comprising creating a write 
intent log which identifiers blocks at the primary image site to which writing may have occurred, 
for writing of the identified blocks to at least one secondary image, when writing to the primary 
image site is restored, and in the event writing to the at least one secondary image is not possible, 
for creating said fracture log at the primary image site for effecting said write request on the at 
least one secondary image when writing to the at least one secondary image is restored (col. 32, 
lines 16-63, Yanai). Thus, at the time invention was made, it would have been obvious to a 
person of ordinary skill in the art to include the step for creating a write intent log as above in the 
system of Ofek as taught by Yanai. The motivation being to enable the system performed the 
recovery from the site failure and the two data storage systems automatically resynchronize (col. 
32, lines 16-63, Yanai). 

5. Conclusion 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 



•Application/Control Number: 09/960,713 



Page 8 



Art Unit: 2171 

McDowell (U.S 6260125) Asynchronous write queues, reconstruction and check 
pointing in disk erroring applications. 

Davis et al. (U.S 5546536). Log for selective management of specific address in a 
shadow storage system. 

Ludlam et al. (U.S 5459857). Fault tolerant disk array data storage subsystem. 

Yanai et al. (U.S 6173377). Remote data mirroring. 

Rastogi et al. (U.S 6205449). System and method for providing hot spare redundancy 
and recovery for a very large database management system. 



Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Cindy Nguyen whose telephone number is 703-305-4698. The examiner can 
normally be reached on M-F: 8:00-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Safet 
Metjahic can be reached on 703-308-1436. The fax phone numbers for the organization where this 
application or proceeding is assigned are 703-872-9306 for regular communications and 703-872-9306 
for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding should 
be directed to the receptionist whose telephone number is 703-305-3900. 
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